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(54) OPTICAL SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSH: To prevent solder paste from spreading over an unnecessary 
region of a substrate by providing a plurality of projection parts in a 
surface to be mounted on a substrate, by introducing a conductor pattern 
connected to an electrode to a surface of the projection part and by 
soldering a conductor patiern eownni' a surface of the projection part to a 
conductor for packaging. 

CONSTITUTION: 1 ieimsphene projection parts 6 are provided to four 
corners of a rear of a package 1 . A conductor pattern 2 connected to each 
electrode of an optical semiconductor chip 3 provided with two electrodes 
is arranged to attain a surface of the projection part 6 from above a 
bottom of an inside of a recess When the conductor pattern 2 is soldered 
to a printed substrate 7. solder paste is surely attached thereto without 
spreading over an unnecessary region. In the case of two electrodes of the 
mounting optical semiconductor chip 3. the projection part 6 which does 
not require for providing the conductor pattern 2 for leading out an 
electrode is formed on a surface. In this case, the conductor pattern 2 
covering the projection parts 6 is provided and all the projection parts 6 
are soldered. Thereby, stable soldering is realized. 
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DHTAIIT;!) INSCRIPTION 



| Detailed Description of the Invention | 
|00()1 1 

| Field of the Invention! An optical semiconductor chip is earned on the base inside [ of the plastic package which equipped 
the center section with the concavity / above-mentioned ] a concavity, it connects with the conductor pattern which reaches 
the outer surface of this package from on the base inside [ w here each electrode of this optical semiconductor chip w as 
prepared in this plastic-package front face, respectively / above-mentioned | a concavity, and this invention relates to the 
optical semiconductor device with which it comes to fill up the above-mentioned interior of a concavity a light-transmission 
nature closure resin. 
|()()02] 

| Description of the Prior Art | Draw ing 5 show s the structure of an example of this conv entional kind of optical semiconductor 
device. Two conductor patterns 2 w hich arrive at the rear face of a package 1 from on the base inside a concavity are formed 
in the front lace of the plastic package ! w hich equipped the center section with the concav ity Die bond of the optical 
semiconductor chip 3 is carried out on one conductor pattern 2 of the base inside a concavity. After connecting another 
conductor pattern 2 w hich separated electrically the electrode and the above-mentioned conductor pattern of the optical 
semiconductor chip 3 on top bv the gold streak 4. the light-transmission nature closure resin 5 is tilled up with and formed in 
the interior of a eoncavitv of a package 1 . In this kind of optical semiconductor device, the end of a conductor pattern 2 is led 
to the rear face of a package 1 . and conductor pattern 2 fraction on the back is soldered to a printed circuit board etc., and it is 
mounted. 
(0003) 

(Problem(s) to be Solved b\ the Invention] Since there was no opening in between [. such as a rear face of a package 1. and a 
printed circuit board. | at the time of the package to a printed circuit board etc. w hile the rear face of a package 1 has been Hat 
as mentioned above, the soldering paste was completely crushed by the rear face, it spread broadly, and there was a problem 
that inter-electrode will short-circuit bv the soldering paste, or a package 1 w ill be raised by the occurrence gas in the case of 
the cure of a soldering paste And the more inter-electrode became narrow, inter-electrode short concern increased and, the 
more there w as a problem that it w as not suitable for fine pitch-i/ation (formation of a ** pitch), this invention aims at solving 
the above-mentioned problem. 
[0004] 

| Means for Solving the Problem | Tw o or more heights are prepared in the field of the side w ith w hich a substrate is equipped 
bv the optical semiconductor device of this invention so that an opening may be made betw een the fields and substrates with 
which a substrate is equipped in case it mounts in a substrate. The conductor pattern connected to each electrode of an optical 
semiconductor chip is led e\en to one front face of the above-mentioned heights A height front face is made into the structure 
which suppose that it solders to conductors, such as a printed circuit board, and mounts in them, and a soldering paste is 
crushed, and does not spread a wrap conductor pattern to the unnecessary field on a substrate. 

1 0005 ] Drawing 1 is explanatory draw mg show mg one example of this invention, drawing 1 (a > show s cross-section 
structure, and drawing 1 i b ) shows rear-face structure In drawing. 1 . 2. 3. 4. and 5 show the same sign, the identity, or the 
corresponding thing of drawing 5 . and o is the height of the shape of a semi-sphere prepared in the rear face of a package 1 
| OOOd | It is the example currently arranged so that the conductor pattern 2 which the scmi-sphere-hke height 0 w as formed in 
the four corners of the rear face of a package i . respectively, and the optical semiconductor chip 3 equipped with two 
electrodes was earned, and was connected to each electrode of the optical semiconductor chip 3 may arrive at the front tace ot 
a height b from on the base inside a eoncavitv. respectively. In case the wrap conductor pattern 2 is soldered to a printed 
circuit board etc.. as senii-sj 'here-like height 0 front face is shown m drawing 2 . a soldering paste is crushed, and it does not 
spread to an unnecessary field, and adheres certainly In drawing. 7 is a printed circuit board and 8 is a soldering paste 
1 0007 1 When heights o are the above configurations, m order to keep the posture of a package 1 stable at the time of a 
package, at least three heights o are required, and when the number of the electrodes of a loading light semiconductor chip is 
o V \ I..* 1 -. ■ ■ .■ < 'i- - - Vi . i . t; q v ^, ,n .],,,jt ( w- pattern for electrode derivation 7 in a front face In 
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operation, although the package technique which this kind of optical semiconductor device equips a printed circuit board etc 
with a rear face, and sets onlv space of the substrate upper pari as the object of operation had been taken conventionally. In 
this case, what is necessary is to cam out opening of the fraction corresponding to the active region ot the optical 
semiconductor device of a substrate, and itist to take the technique of equipping with and mounting the side-attachment-wall 
section top around the concavitx of a package m a substrate Drawing 3 is explanatory drawing show ing one example of this 
invention which equips with and mounts the side-attachment-wall section top around the concavity of a package m a 
substrate, drawing 3 (a) shows the structure a cross section and inside a concavity, and drawing 3 (b) shows the package 
status In drawing. 1. 2. 3. 4. 5. "\ and S show the same sign, the identity, or the corresponding thing of the drawing 1 and the 
drawing 2 . and 6a is the band-like height prepared in the side-attachment-w all top around the concavity of a package 1 1 he 
conductor pattern 2 connected to each electrode of the optical semiconductor chip 3 is arranged by the wrap status in the 
height 6a front face established in the both-sides wall top which counters, respectively, and this height 6a is soldered to the 
wrap conductor pattern 2 bv conductors, such as a printed circuit board 7, and it is mounted. When height 6a is the above 
configurations, the posture of the package 1 m the case of a package is kept sufficiently stable bv tw o height 6a And it is 
soldered certainly, w ithout a soldering paste N spreading to a field unnecessary' on a substrate 7. as shown in drawing 2 
[0009] When the above package technique is taken, as it is not necessary- to take a spacing between the fields of the side with 
which a substrate 7 and the package 1 equip and it is shown in drawing 4 (a) and (b). it is good also by the package technique 
bv which height 6b puis in the hole 9 established m the substrate 7, and is soldered to it bv being crowded In this case, height 
6b can be made into the configuration which does not need to make it band-like and is ditferent in two height 6b. and can also 
be made into the structure where a directivity is not mistaken in the case of a package. 
[OOIO] 

[Hffect of the Invention] As explained above, according to this invention, enable it to narrow an inter-electrode spacing, stable 
soldering is attained, and a printed circuit board etc. turns the orientation of operation caudad. and it can mount now easily. 
Moreover, the configuration of a height is changed and it is effective in prev enting the mistake of the directivity in the case ol 
a package 
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